let-60 ras plays roles in the differentiation of several C. elegans tissues (Yochem, J., Sundaram, M., Han, M., 1997. Ras is required for a limited number of cell fates and not for general proliferation in Caenorhabditis elegans. Mol. Cell. Biol. 17, 2716Biol. 17, -2722. To understand the transcriptional regulation of ras and to identify new functions for ras in development, we examined expression patterns of let-60::lacZ and let-60::GFP reporter constructs in C. elegans hermaphrodites. Fusion constructs were expressed in vulval precursor cells, sex myoblasts and in cell lineages of the somatic gonad, germline cells (GFP construct only), hypodermis, muscle and nervous system.
Results

Vulval lineage
Vulval cells are descendants of a subset of ventral hypodermal cells called vulval precursor cells (VPCs, P3.p-P8.p) (Fig. 1A) . The VPCs of worms expressing let-60 ras::lacZ begin staining in L3 larvae shortly before vulval induction (Fig. 1B) . Relatively faint initial staining appears only in P3.p-P8.p. As VPCs begin dividing, staining intensifies, and all progeny continue expressing the fusion protein through adulthood (Fig. 1C,D ).
Myoblast lineage
Post-embryonic mesodermal lineages are entirely derived from M, a single mesoblast present at hatching ( Fig. 2A) . Expression of let-60::lacZ in the myoblast lineage appears during L1 larvae, shortly after division of M (Fig. 2B ). The progeny of M.d cease staining after subsequent divisions late in L1. The progeny of M.v, including SMs, continue to stain faintly. The eight progeny of each SM, flanking the gonad in the L3 larvae, also stain before and after differentiating into muscle cells (Fig. 2C,D) . The coelomocytes derived from M.d do not stain in the adult (non-M-derived coelomocytes stained faintly in 1/5 specimens).
Gonadal lineages
At hatching, there are two somatic gonadal cells, Z1 and Z4, and two germline precursors, Z2 and Z3. Z2 and Z3 divide to produce~1000 germline nuclei in hermaphrodites. Z1 and Z4 divide to produce spermathecal, sheath and uterine cells (Fig. 3A) . At hatching, Z1 and Z4 gonadal cells stain (Fig. 3B) . The progeny of Z1 and Z4 destined to form distal tip cells (dtc) and dtcs stain throughout larval development into adulthood (Fig. 3C ). The anchor cell (ac) of the somatic gonad also begins staining transiently during L4 at the apex of the invaginating vulva (Fig. 3D) , and continues until late L4 when the ac nucleus fuses with uterine tissue.
The let-60::GFP fusion construct was expressed in the germline of transgenic strains, beginning in L4 and extending throughout adulthood (Fig. 3E) . The GFP fluorescence was particularly intense near nuclei along the border of the distal arm of the gonad and in some places extended into the rachis. Fluorescence was not clearly evident in oocytes perhaps because it was too diffuse to distinguish above background fluorescence from other tissues.
Muscle
All body-wall muscle cells begin staining in L1 larvae and continue staining throughout adulthood (Fig. 4A) . Although staining was inconsistent, all muscles stained in at least one L1 larva specimen. Since the position of Mderived body muscle cells is variable, whether or not staining eventually occurred is uncertain. Pharyngeal muscles pm3-8 begin staining in L1 and continue throughout adulthood (Fig. 4D ).
Hypodermis
Hypodermal cells begin staining in L2-L3 larvae but strong, consistent staining does not occur until the L4 stage (Fig. 4B) , it then continues throughout adulthood. Hypodermal cells stain, including V-and H-lineage-derived seam cells and V-and H-derived lateral hypodermal cells. Ventral hypodermal cells derived from the P lineages also stain weakly but consistently in the adult (Fig. 2B ).
Intestine
The intestinal cells of late L1 larvae stain briefly during their terminal division (Fig. 4C) . Although staining is sporadic, most worms have at least some intestinal cells staining. Every intestinal cell stained in at least one worm. No staining is seen after L2.
Nervous system and excretory cells
The nervous system stains extensively, but not entirely, at hatching and throughout development. Beginning in L1 larvae and throughout adulthood, many ventral cord neurons stain (Figs. 1A and 4D) . We have positively identified FLPL,R AVKL,R and either AIMR or AIYR as neurons that stain consistently and reproducibly, based on their costaining with an anti-FMRF amide (Shinkmann and Li, 1992) and an anti-galactosidase antibody (data not shown). The nucleus of the excretory cell stains in L1 to adulthood (data not shown).
Methods
A 5.5-kb HindIII 5′ upstream fragment including the first seven amino acids of the let-60 coding region (Han and Sternberg, 1990 ) was cloned into the lacZ reporter vector pPD22.04 which contains a nuclear localization signal (Fire et al., 1990) . For the GFP fusion gene, a 2.7-kb HindIIIBamH1 fragment was cloned into the GFP vector pPD95.73 (gift from A. Fire, J. Ahn, G. Seydoux and S. Xu). Microinjection transformation was performed (Mello et al., 1991) using either pRF4 (rol-6) or DA#735 (lin-15, Huang et al., 1994) as markers. The transgenic let-60::lacZ fusion DNA was integrated chromosomally (Mello and Fire, 1995) . Staining for lacZ expression was described in Fire et al. (1990) and Hill and Sternberg (1992) .
